Abstract 1-(2-Carboxyphenyl)-and 1-(4-carboxyphenyl)-2-pyrazolines have been synthesized by treatment of appropriate 3-aryl-1-(3-coumarinyl)propen-1-ones with (2-carboxyphenyl)hydrazine and (4-carboxyphenyl)hydrazine in hot acetic acid. The structures of all new 2-pyrazolines have been elucidated by microanalyses, IR, 1 H-and 13 C-NMR-spectroscopic measurements.
Introduction
Coumarins are well known, naturally occurring oxygen-heterocyclic compounds isolated from various plants. 1, 2 Owing to their diverse bioactivities, viz. antibacterial and antifungal, 3 anticoagulant, 4, 5 and other effects, natural, semi-synthetic and synthetic coumarins are useful substances in drug research. Some coumarin derivatives can be utilized beneficially for the synthesis of valuable heterocyclic ring systems. 3-Cinnamoylcoumarins obtained by the reaction of 3-acetylcoumarins with aromatic aldehydes [5] [6] [7] [8] [9] [10] [11] proved to be especially important compounds for this purpose. Pyridines, 5 isoxazolines, 11 1,5-benzodiazepines, 12 1,5-benzothiazepines, field, 17,24-31 herein we report on the synthesis of 5-aryl-1-carboxyphenyl-3-(3-coumarinyl)-2-pyrazolines.
Results and Discussion
For the synthesis of 2-pyrazolines by the reaction of α,β-unsaturated ketones with hydrazines, hydrazine or phenylhydrazine were used as nitrogen-donor reagents in the most cases. 22, 23 For the utilization of some other hydrazine derivatives, viz. 4-fluorophenylhydrazine, 32, 33 4-chlorophenylhydrazine, 34 semicarbazide and thiosemicarbazide, 25,35-37 2-hydrazinopyridine and 4-hydrazinophthalazine 38 only sporadic examples have been published in the literature. In the course of our previous studies on the synthesis of 2-pyrazolines, we had prepared 1-(2-carboxyphenyl)-and 1-(4-carboxyphenyl)-2-pyrazolines by the reaction of α,β-unsaturated ketones with (2-carboxyphenyl)-and (4-carboxyphenyl)hydrazine.
39-41
We have synthesized 5-aryl-3-(3-coumarinyl)-1-phenyl-2-pyrazolines by the reaction of 3-aryl-1-(3-coumarinyl)propen-1-ones and phenylhydrazine in hot pyridine. 17 However, under these reaction conditions, intractable dark brown mixtures were obtained when these α,β-unsaturated ketones were reacted either with (2-carboxyphenyl)hydrazine or with (4-carboxyphenyl)hydrazine. In our previous studies, 1-(2-carboxyphenyl)-and 1-(4-carboxyphenyl)-2-pyrazolines were successfully synthesized by the reaction of α,β-unsaturated ketones with (2-carboxyphenyl)-and (4-carboxyphenyl)-hydrazine in hot acetic acid. 39, 40 For this reason, in our present study, 3-aryl-1-(3-coumarinyl)propen-1-ones 1-7 were allowed to react with (2-carboxyphenyl)-and (4-carboxyphenyl)hydrazine in hot acetic acid, and the 2-pyrazolines 8-21 (Scheme 1) were obtained in medium-to good yields (64-75%). The electronic character of the p-substituent in the aromatic ring (R 1 ) and the place of the carboxyl group (R 2 and R 3 ) were without influence on the course or the yield of the reaction.
The structures of all new compounds were elucidated by elemental analyses and combined spectroscopic techniques. Elemental analyses unambiguously proved the elemental composition of all new compounds 8-21. In their IR spectra, a characteristic lactone carbonyl band at around 1730 cm -1 proves the presence of the coumarin moiety. An intense carboxyl band was assigned only in the case of the 1-(4-carboxyphenyl)-2-pyrazolines 15-21 between 1670 and 1680 cm -1 .
Owing to the hydrogen-bond formation with the neighboring nitrogen atom, this carboxyl band is absent from the IR spectra of the 1-(2-carboxyphenyl)-2-pyrazolines 8-14. A C=N band at around 1600 cm -1 is in harmony with the 2-pyrazoline skeleton. In the 1 H-NMR spectra of compounds 8-21 the protons attached to the C-4 and C-5 carbon atoms of the five-membered ring (Scheme 1) gave an ABX spin system. Chemical shifts and the coupling constant values (cf. Experimental Section) unequivocally prove the 2-pyrazoline structure. 22, 23 Because of the strong hydrogen bond in the case of the 1-(2-carboxyphenyl)-2-pyrazolines 8-14 no proton signal assigned to the carboxyl group could be detected. While in the 1 H-NMR spectra of the 1-(4- 
Scheme 1
In conclusion, we have introduced a simple and convenient protocol for the synthesis of hitherto unknown group of 2-pyrazolines bearing a 3-coumarinyl moiety and a carboxyl group. Since both the coumarins and the 2-pyrazolines were found to possess important bioactivities, these new 2-pyrazoline derivatives may be beneficially utilized in the drug research.
Experimental Section
General Procedures. Melting points were determined on a Kofler hot-stage apparatus and are uncorrected. 
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General method for the preparation of 2-pyrazolines 8-21. A mixture of the appropriate 3-aryl-1-(3-coumarinyl)propen-1-one (1-7, 5.0 mmol), (2-carboxyphenyl)hydrazine (15.0 mmol) or (4-carboxyphenyl)hydrazine (15.0 mmol) and acetic acic (100 mL) was refluxed for 6 h, then poured into water. The precipitate was separated by filtration, washed with water, dried and purified by column chromatography on Kieselgel 60 columns using toluene:ethyl acetate (4:1 v/v) as eluent to obtain 2-pyrazolines 8-21 (Scheme 1). 
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